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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charging characteristic improving agent by which 
charging receiving performance of a nickel positive electrode can be improved, and an alkaline 
battery which can exhibit excellent charging receiving performance and a battery characteristic. 

SOLUTION: In a charging characteristic improving agent to improve a charging characteristic of 
an alkaline battery, the charging characteristic improving agent has one kind or two or more 
kinds of oxides or hydroxides selected from a group of Sr, Sc, lanthanoid, Al, Ga, Ti, Zr. Nb, Bi 
and Ir. The charging characteristic improving agent is added to either of electrolyte to flow 
electricity between a nickel positive electrode and a negative electrode when the nickel positive 
electrode, the negative electrode and a salute dissociate in an ionic shape or a separator 
arranged between the nickel positive electrode and the negative electrode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the charge property amelioration agent characterized by being a charge property 
amelioration agent for raising the charge property of an alkaline cell, and this charge property 
amelioration agent having one sort or two sorts or more of the oxides or hydroxides which are 
chosen from Sr, Sc, a lanthanoids, and the group of aluminum, Ga, Ti f Zr, Nb, Bi, and Ir. 
[Claim 2] In claim 1 the above-mentioned charge property amelioration agent Sr (OH)2 f Sc 203, 
Yb 203, Ce02, aluminum 203, Ga 203, Ti02, Zr02, Nb 205, Bi 203, and Ir02 The charge 
property amelioration agent characterized by being one sort chosen from a ** group, or two 
sorts or more. 

[Claim 3] Setting to claim 1, the above-mentioned charge property amelioration agent is Sr (OH) 
2, Sc 203, Yb 203, Ce02, Ga 203, and Ti02. Charge property amelioration agent characterized 
by being one sort chosen from a group, or two sorts or more. 

[Claim 4] It is the alkaline cell characterized by the thing of the above-mentioned nickel positive 
electrode, a negative electrode, the electrolytic solution, or a separator for which either at least 
has the above-mentioned charge property amelioration agent of claim 1 in the alkaline cell which 
consists of a nickel positive electrode, a negative electrode, the electrolytic solution that passes 
the electrical and electric equipment between the above-mentioned nickel positive electrode and 
the above-mentioned negative electrode when a solute dissociates in ion, a separator formed 
between the above-mentioned nickel positive electrode and the above-mentioned negative 
electrode, and a case which contains these. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alkaline cell using the charge property 
amelioration agent which can raise the charge acceptance nature of a nickel positive electrode 
especially, and a charge property amelioration agent about the charge property amelioration 
agent of an alkaline cell which prepared the nickel positive electrode. 
[0002] 
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♦ 

[Description of the Prior Art] Utilization of a nickel-MH cell is advanced as a high performance 
'cefl suitable for the earth environment replaced with a nickel-Cd cell. This is nickel (OH)2 as a 
positive electrode. The hydrogen storing metal alloy which does not contain harmful Cd is used 
for the negative electrode using the active material made into the base. The hydroxide of nickel 
shows an reversible oxidation reduction reaction as shown in an alkali water solution at drawing 
5 . Since the oxidation reduction potential of this reaction shows the high value near the 
potential which oxygen generates, it can manufacture the positive electrode of an alkali 
rechargeable battery using a nickel hydroxide. 

[0003] This nickel hydroxide is obtained by making it counteract, making nickel salt water 
solutions, such as nickel nitrate and a nickel sulfate, and alkali-metal hydroxides, such as a 
sodium hydroxide, stir (JP,2-6340,A). Thus, boosting charge and high current discharge are 
possible for the obtained nickel positive electrode, and it is promising using the advantage as 
power sources OA machine dexterity, the object for cordless devices, for electric vehicles, etc. 
[0004] 

[Problem(s) to be Solved] However, there was a problem that oxygen occurred at the time of 
overcharge in the above-mentioned nickel positive electrode. That is, as shown in drawing 5 , at 
the time of charge, the charge potential of a nickel positive electrode becomes high, and it 
approaches with the high potential which water decomposes and oxygen may generate. 
Therefore, oxygen occurs from on a nickel positive electrode at the time of overcharge. The 
generated oxygen oxidizes a separator and a negative electrode and raises the internal pressure 
of a cell. Moreover, if a cell becomes an elevated temperature, while charge potential will rise, 
overlapping oxygen evolution potential and charging efficiency's falling, oxygen occurs and the 
internal pressure of a cell rises. 

[0005] In order to solve this problem, controlling an oxygen evolution reaction and controlling an 
oxygen evolution reaction by adding the compound which contains Y, In, Sb, Ba, and Be in a 
nickel oxide to JP,6-103973,A, and manufacturing a nickel positive electrode are proposed by 
making Cd, Zn, Co, etc. dissolve to nickel positive active material at JP,5-21064,A. However, an 
oxygen yield could not fully be stopped at the time of elevated-temperature charge, and, still, 
these approaches could be enough for the improvement of a charge property. 
[0006] Moreover, in order to improve the charge acceptance nature in the elevated temperature 
of a nickel positive electrode, while dissolving Co to nickel positive active material, in order to 
carry out densification of this solid solution, manufacturing from an ammine complex is proposed 
by JP,2-109261,A from the nitrate in the hydroxide of nickel and Co. However, by this approach, 
AMMONIMU ion remains into the generated hydroxide and there is a problem that it induces a 
self-discharge reaction. 

[0007] This invention tends to offer the alkaline cell which can demonstrate the charge property 
amelioration agent which can raise the charge acceptance nature of a nickel positive electrode, 
the outstanding charge acceptance nature, and a cell property in view of this conventional 
trouble. 
[0008] 

[Means for Solving the Problem] Invention of claim 1 is a charge property amelioration agent for 
raising the charge property of an alkaline cell, and this charge property amelioration agent is a 
charge property amelioration agent characterized by having one sort or two sorts or more of the 
oxides or hydroxides which are chosen from Sr, Sc, a lanthanoids, and the group of aluminum, 
Ga, Ti, Zr, Nb, Bi, and Ir. 

[0009] An operation and effectiveness of the above-mentioned charge property amelioration 
agent are explained. The charge acceptance nature of a nickel positive electrode can be raised 
by adding the above-mentioned charge property amelioration agent to the fuel cell subsystem 
which consists of the positive electrode, the negative electrode, the separator, or the 
electrolytic solution of an alkaline cell. Although the mechanism which can explain the detail of 
an operation of the above-mentioned charge property amelioration agent is not clear, from a 
charge property amelioration agent to Sr (strontium) The configuration element which consists 
of Sc (scandium), a lanthanoids, aluminum (aluminum), Ga (gallium), Ti (titanium), Zr (zirconium), 
Nb (niobium) and Bi (bismuth), or Ir (iridium) carries out minute amount elution. It sticks to the 
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.front face of a nickel positive electrode, and it is thought that generating of oxygen is controlled. 

[0010] Moreover, the above-mentioned configuration element sticks to a nickel positive- 
electrode front face, and forms the high coat of electronic conduction nature. Therefore, a cell 
property can be raised by adding the above-mentioned charge property amelioration agent to the 
above-mentioned fuel cell subsystem of an alkaline cell. In addition, as the above-mentioned 
lanthanoids, there are Ce (cerium), Yb (ytterbium), etc., for example. 

[0011] Next, a charge property amelioration agent is Sr (OH)2, Sc 203, Yb 203, Ce02, aluminum 
203, Ga 203, Ti02, Zr02, Nb 205, Bi 203, and Ir02 like invention of claim 2. It is desirable that 
it is one sort chosen from a group or two sorts or more. The reason is explained below. 
[0012] Sr2 (OH) If it adds to the above-mentioned fuel cell subsystem, the overvoltage of the 
oxygen evolution on a nickel positive electrode will become large. Therefore, the oxygen yield on 
a nickel positive electrode can be controlled remarkably. 

[0013] Sc 203, Yb 203, and Ce02 Or Ir02 If it adds to the above-mentioned fuel cell 
subsystem, it becomes large, and fully dissociates with the potential of a charge reaction, and 
the overvoltage of the oxygen evolution on a nickel positive electrode can control the oxygen 
yield on a nickel positive electrode remarkably. Especially, it is Ce02. If it attaches, since the 
charge reaction in a nickel positive electrode is promoted, charge acceptance nature improves. 
[0014] aluminum 203 or Ga 203 If it adds to the above-mentioned fuel cell subsystem, since the 
charge reaction in a nickel positive electrode will be promoted, charge acceptance nature 
improves. Moreover, it becomes large, and fully dissociates with the potential of a charge 
reaction, and the overvoltage of the oxygen evolution on a nickel positive electrode can control 
the oxygen yield on a nickel positive electrode remarkably. Furthermore, discharge voltage 
becomes high in order that the potential of a discharge reaction may shift to **. 
[0015] Ti02, Zr02, Nb 205, or Bi 203 If it adds to the above-mentioned fuel cell subsystem, the 
overvoltage of the oxygen evolution on a nickel positive electrode becomes large, and can 
control the oxygen yield on a nickel positive electrode remarkably. Especially, it is Ti02. 
Discharge voltage becomes high in order that the potential of a discharge reaction may shift to 
**, if it attaches. 

[0016] Furthermore, the above-mentioned charge property amelioration agent is Sr (OH)2, Sc 
203, Yb 203, Ce02, Ga 203, and Ti02 like invention of claim 3. It is more desirable that it is one 
sort chosen from a group or two sorts or more. These have few oxygen yields of the charge last 
stage, and it is because it excels as a charge property amelioration agent of an alkaline cell. 
[0017] In addition, powder, tabular [ with large surface area ], or the needlelike thing of the 
above-mentioned charge property amelioration agent is desirable. Thereby, out of a charge 
property amelioration agent, the above-mentioned configuration elements, such as Sr and Sc, 
become easy to be eluted, and generating of oxygen can be controlled remarkably. It is desirable 
that they are especially the fines of magnitude with a diameter of 0.2-20 micrometers. 
[0018] Next, the electrolytic solution which passes the electrical and electric equipment between 
the above-mentioned nickel positive electrode and the above-mentioned negative electrode 
when a nickel positive electrode, a negative electrode, and a solute dissociate invention of claim 
4 in ion, In the alkaline cell which consists of a separator formed between the above-mentioned 
nickel positive electrode and the above-mentioned negative electrode, and a case which 
contains these Either at least is an alkaline cell characterized by the thing of the above- 
mentioned nickel positive electrode, a negative electrode, the electrolytic solution, or a separator 
for which it has the above-mentioned charge property amelioration agent of claim 1 . 
[0019] In this case, the above-mentioned alkaline cell comes to add a charge property 
amelioration agent to the fuel cell subsystem which consists of a nickel positive electrode, a 
negative electrode, a separator, or the electrolytic solution. Therefore, it excels in the charge 
acceptance nature and the cell property of a nickel positive electrode. It is desirable in the 
above-mentioned fuel cell subsystem to make the electrolytic solution or a nickel positive 
electrode contain a charge property amelioration agent. Thereby, a charge property amelioration 
agent can be made to act effectively especially. 

[0020] As for the content of the above-mentioned charge property amelioration agent, it is 
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desirable that it is 0.5 - 2.0 % of the weight. There is a possibility that the charge acceptance 
nature and the cell property of a nickel positive electrode may fall in less than 0.5% of the weight 
of a case. On the other hand, in exceeding 2.0 % of the weight, there is a possibility of being in 
the uneven mixed state, without a charge property amelioration agent dissolving completely. 
[0021] next, as an approach of manufacturing the above-mentioned alkaline cell For example, a 
nickel positive electrode, a negative electrode, and the electrolytic solution that passes the 
electrical and electric equipment between the above-mentioned nickel positive electrode and the 
above-mentioned negative electrode when a solute dissociates in ion, In the approach of 
manufacturing the alkaline cell which consists of a separator formed between the above- 
mentioned nickel positive electrode and the above-mentioned negative electrode, and a case 
which contains these There is the manufacture approach of the alkaline cell characterized by the 
thing of the above-mentioned nickel positive electrode, a negative electrode, the electrolytic 
solution, or a separator for which the above-mentioned charge property amelioration agent of 
claim 1 is added in either at least. 

[0022] According to the manufacture approach of the above-mentioned alkaline cell, the alkaline 
cell which has the outstanding property can be manufactured like the above. In adding the 
above-mentioned charge property amelioration agent to a nickel positive electrode or a negative 
electrode, it applies to the charge collector of a nickel positive electrode or a negative electrode, 
or applies to the front face of a nickel positive electrode or a negative electrode. In adding the 
above-mentioned charge property amelioration agent to a separator, the sinking-in method, an 
ultrasonic wave method, etc. are used. 
[0023] 

[Embodiment of the Invention] The alkaline cell concerning the example of an operation gestalt 
of this invention consists of a nickel positive electrode, a negative electrode, the electrolytic 
solution that passes the electrical and electric equipment between a nickel positive electrode 
and a negative electrode when a solute dissociates in ion, and a separator formed between the 
nickel positive electrode and the negative electrode. 

[0024] The electrolytic solution adds 2% of the weight of a charge property amelioration agent in 
the water solution containing 5 Ns KOH and 1-N LiOH. A charge property amelioration agent Sr 
(OH)2 and 8H20 (strontium hydroxide), Sc 203 (scandium oxide) and Ce02 (cerium oxide), Yb 
203 (oxidization ytterbium) and Ga 203 (oxidization gallium), aluminum 203 (aluminum oxide) and 
Ti02 (titanium oxide), It is Zr02 (zirconium dioxide), Nb 205 (niobium oxide), Bi 203 (bisumuth 
oxide), and Ir02 (oxidization iridium), and the alkaline cell which added and manufactured these 
to the electrolytic solution was made into samples E1-E11 at order. 

[0025] In addition, the alkaline cell using the electrolytic solution which does not add the above- 
mentioned charge property amelioration agent for a comparison was made into the blank (sample 
C1). Moreover, the oxide (ZnO) of the zinc which the positive electrode was made to dissolve 
conventionally and was used instead of the above-mentioned charge property amelioration agent 
was added to the tales-doses electrolytic solution, and the alkaline cell using this was made into 
the example of a comparison (sample 02). 

[0026] The electrochemistry system was formed by inserting the mercury oxide electrode which 
uses as two sheets at the eel which filled the various above-mentioned electrolytic solutions (40 
degrees C), and uses the pure nickel plate Ocmxlcm) as a trial pole and a counter electrode as 
a reference electrode at a list. These electrodes are wired in potential SUIPA through a 
potentiostat, and it is potential width of face about a trial pole. - It was made to scan at the rate 
of 4mV in 1 second to a reference electrode in 0.4V-0.6V. And it was determined as the oxygen 
evolution current value, and it is as a result of [ of the charge-and-discharge property of 8 cycle 
eye ] measurement, and comparative evaluation of the current value at the time of 600mV was 
carried out. . In addition, the above-mentioned measuring method follows the cyclic voltammetry 
experiment approach. 

[0027] The measurement result of the charge-and-discharge property of an alkaline cell 
(samples E1-E1 1, C1, C2) was shown in drawin g 1 - drawin g 4 . Drawin g 1 showed the 
measurement result of samples E1-E4, and all took the current (mA) of the trial pole at the time 
of charge and discharge along the axis of ordinate, and it showed the electrical potential 
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.difference .(V) impressed to the trial pole at the axis of abscissa. And the curve (for example, 
curve 12 of a sample E1) shown above each measurement result shows oxidation reaction 
(charge reaction) of a nickel pole, and the downward curve (for example, curve 13 of a sample 
E1) shows the reduction reaction (discharge reaction) of a nickel pole. Moreover, "+'' mark (for 
example, sign 1 1 of a sample E1) of each measurement result shows that the potential of a trial 
pole and the value of a current are 0 (zero point), and a curved right end (for example, sign 2 of a 
sample E1) shows the oxygen evolution current value at the time of impressing the electrical 
potential difference of +0.6V. And it means that charge acceptance nature is excellent, so that 
the value shown with a sign 2 is small (a sample E1 is compared with samples C1 and C2). This 
is the same also in drawing 2 - drawin g 4 . Moreover, samples E1-E7 and the oxygen evolution 
current value of C1 and C2 were shown in Table 1. 

[0028] From these drawing and Table 1, the cell property in which all the alkaline cells (samples 
E1-E1 1) concerning this invention excelled the example of a comparison (sample C2) is 
accepted. Especially the samples E1-E7 shown in Table 1 have a small oxygen evolution current 
value in case the potential of a trial pole is 0.6V compared with the example of a comparison 
(sample C2), and it turns out that it excels as a charge property amelioration agent of a nickel 
positive electrode. 
[0029] 
[Table 1] 
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0. 9 4 


C 2 


ZnO 


0. 3 2 


E 1 
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Yb 2 0, 
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Ga 2 0> 


0.2 5 


E 7 


T i O, 


0.18 



[0030] 

[Effect of the Invention] According to this invention, the alkaline cell which can demonstrate the 
charge property amelioration agent which can raise the charge acceptance nature of a nickel 
positive electrode, the outstanding charge acceptance nature, and a cell property can be offered. 
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[Brief Description of the Drawings] 

[Drawing 1] The property Fig. in the example of an operation gestalt showing the cell property of 
an alkaline cell (samples E1-E4). 

[D»^wlng_2] The property Fig. in the example of an operation gestalt showing the cell property of 
an alkaline cell (samples E5-E7). 

[Draw jngjj] The property Fig. in the example of an operation gestalt showing the cell property of 
an alkaline cell (samples E8-E10). 

[Drawing 4 ] The property Fig. in the example of an operation gestalt showing the cell property of 
an alkaline cell (samples E1 1, C1 f and C2). 

[ Drawing 5] The explanatory view showing the oxidation reduction reaction of an alkaline cell. 
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[Drawing 1] 



SWB l ; S r (OH) a • 8H, O 




[Drawin g 2] 
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[ Drawin g 3] 
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[ Drawin g 4] 
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[Drawing 5] 
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Ni (OH) , +OH" ► N 1 O (OH) + H» 0 + e~ 
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[0 0 1 5] T i0 2 . ZrO, , Nb 2 O s , XteB 

OW&9&0j&WSEtfij:9 < ft ■) . ~?^;i/iE«Lhr<D 
M^i%£S£*L< WJr££ 0 woe. Ti0 2 *coc> 

[0 0 16] Kfc. »*a3<D^<DJ:^CC, ±IB3E» 
WttQkAffftS. Sr (OH), , Sc> O, , Yb, O 
3 . CeO, , Ga, , Ri^T i O, <09)\,~71p 

h matt z 1 mm* 2 wx±~c *sc<k*sj:off*t 
[0017] ft*, iaESswsttaawtt. x 

l> 0 cnCCctO. *««tti»B«IO*H,'Sr, Sc 



(3) $$BH¥ 1 0-4 0 94 8 

4 

*o±ib«r!6cji»j*w t,*-r < ft 9 . mm<Dftt£*m 

[0018] ^fc, »3|Q14©»98B 1 ~ 9 ^HEffi 

t, cn6^iR^*r^^-xi^6ft^r;i/^ym?tecc 
10 # ©^>ft < <h c i*rti^« , 1 <D±i ttm*ffi£®. 
[0019] c(om^ t ±MT)i>i3vmmz. %im& 
^e>ft4afi&*ccasttitrftSo -e©/c^, ^ ^ ^;he 

[ 0 0 2 0 ] ±l25tai$14^S»'i(Z)^WS«, 0. 5- 
20 2. 011%t*5C<!:3&sjfJHi o 0. 5fiS%*« 

[0021] ;>ck:, ±iBT;^ vmm&MMTZJsmt 

[0 0 2 2 ] JJBT^* UWftOJRJft^ffiJCAntt. ± 

[0 02 3] 
AU-^4^6ftSo 

[0 0 2 4 ] afi??KB t 5N©KOHi 1 N£>L i OH 
50 fc&CrCft£ 0 %««tt%^M«. S r (OH) , • 8 



C4) 



ftfflW- 1 0-40948 



H,0 <*^bX ha>f^A) . Sc, O, (MitZ. 
#>i^A) . CeO, (mitt 'J 0 &) , Yb 2 O, 
(mt<( ■y^frWZ.) , Ga, O* <»fb#y? 
A), A 1,0, (BHtTJUSi^A) , T iO, (ft 
it**y) , ZrO, (BMfcS^o-SA) . Nb, O 
. m<t~*7) , Bi, O, (SMbfcfXvx) . I r 

t/t»l/fcrM'JW, JRCCKHE 1~E 1 1 £ 
L/C 

[0 0 2 5 ] ttm<DtctbiC, ±IB^c^#f45S:SSiJ 

(t^C 1 ) £ L/C. *fc, ±IB^m^tt»MiJ<Z)Kfc 

(Zno) *mss»?jK{cas]!nL, c*i£/Bc»ty.>i<27 
[0 0 2 6] ±ia©s«m^ ( 4 o *c) zmtc lahz 

Jl'iC. iiSifcffiRtmffii LT<D*ifi- f ( 1 c m x 

1 cm) £2&. ^0*(CM^®i-r&^t*S<gS«i?r 

fcffiSUl/. f*l&1I£^{iips-0. 4V~0. 6V©$5ffl 

-cM^HSfc** L r i #m (c4mv ©afi-e jts $ -a- 
?c. zux. 6 o omv<D&f<Dmi&m$:MmmLmmm 

[0 02 7] T)lft Vm& (P5£fE 1 ~-E 1 1 . CI. * 

mi 



* c 2 > (Dffiicmim<D®mMm*. m 1 ~04k^l 

fc. 01tf. KHE l~E4©$'J®fi§*£*nUc*>©-C 

*o. <<^n<>^i4K:g^S{cEn»nL/csji (v> 4. 

lffifl&{t;fc&Sli*©l*lg«©Ss£ (mA)^iot^l 

e 1 (omm i2)*i- 9 ^^ffioowbss; (3fcnjsitc0 

T#©llM§[ (0W.HSW4E 1 ©BUS! 1 3 ) 

&w%mm<D r+j ep e i©if-^i i ) « 

10 l*§^©m<a, 0 Tft^Ci^L 

"OteO. JfcigoaSS (M&I2HHE l©*Hf2) « 
+ 0. 6 V©ME?rEPftnL^©^^«Sgiffi[J&^ 

tt^gnn>5ci4*-r ta^E i itmc 

1, C2££J#K). ^©Citt, 02~04(C*Sl>T 
*>H«r&£ 0 K$fE 1 ~E 7 . C 1 . C2©i 

[0 02 8] Ctl6©0&C>-gU J: 9. *%HJ{C^^ 

-tr©r;u*';m?fe (K*4e i ~e l l ) «, imm 

20 (1**4C2) J:»3 4>. ffin/c^lfe#ttAiigfe6tiS. # 
CC. SU tt*rrff£!4E 1~E 7«, Jtf30i| (t#ftC 2 ) 

[0029] 

[*1 ] 



»*4 




mmm&mmm (mA) 


CI 


infill 


0.9 4 


C2 


ZnO 


0.3 2 


E I 


S r (OH) 3 • 8H* O 


0.2 2 


E2 


Sc, O, 


0. 2 9 


E3 


CeOj 


0.2 7 j 


E4 


Yb 2 0 3 


0.2 9 


E 5 




0.2 5 


E 7 


T i O, 


0. I 8 



[0030] 

ffin/c^S«SA<attRiy«?tb!f$tfe«:*»-r -5 C t 
[0BD©f8m&!BBJ3] 

[01 3 ^tfe^flS^atcfewe. (,mUE 1 

-E4) ©®fti|$tt^-r#tt0„ 



[02] mffiBmmioevz, rwjnm (,mme5 

~E7) ©myfe«tt*^-r#tt0„ 
[03 ] §t|«te«^Wc:tew&. tju* y«rft (W^E 8 

~~e 1 0 ) <Dmim®iZfn-r<®&m. 
[04] HJfij^fiSFftctews. r;u*ys?i (i«if4E 1 
1 . ci, c 2 > ©m?tb^i4*^-r^tt@ 0 
[05] rs\,ij ysH6©^b®7cJSJtE:^T®iW0. 



(5) 



1 0-40948 



nan 



«HE 1 : S r (OH) . • 8H, 0 



V 



x 



-11 12 




2 K»E2 : Sc, 0, 



13 





[M2] 



K»E5 : Ga. O, 




m*E 7 ;TiO« 



3*flE6 ;AU Ot 





0. inA. 



0.1V 



[B3] 



2***E8 : ZrO, 




StAE 9 ;Nb. O. 



1 




0. 1mA 



0. IV 



(6) 



ftm^ 10-40948 



[04] 



K«E 1 1 ; 1 rO 



1 




:2n0 (ttKft) 





0. InA 



0. IV 



[05] 

Ni (OH) , +OH- ► N 1 O (OH) +H. O + e" 



